Basin-scale thermal anomalies in the North Atlantic, extending to depths of 1 to 2 kilometres, 
where θ is the potential temperature, D is the depth of the ocean, v is the meridional velocity, H 78 is the surface heat flux, and ρ 0 and C P are the reference density and heat capacity; subsequently, represents a zonal integral.
82
In order to identify the relative importance of ocean heat transport for the evolution of thermal 
Mechanisms of heat transport

162
Given our view that the tendency in the thermal anomalies is broadly due to the convergence 163 in ocean heat transport (Fig. 2b,c) , we now consider the mechanisms by which these changes are 164 achieved.
165
a. Separating the heat transport into different components
166
The meridional heat transport is accomplished via a vertical cell, referred to as the meridional 167 overturning circulation (MOC), and a horizontal cell involving the horizontal departures in the 168 flow,
MOC horizontal where the product ρ 0 C P is taken as a constant of 4.09 × 10 6 J K −1 m −3 from a basin average,
170
the prime represents a horizontal deviation from the zonal integral across the basin, and the zonal 171 integrals for v x , θ x , and the horizontal heat flux, v ′ θ ′ x , all vary with depth.
172
The MOC results from both Ekman and geostrophic flows (see later Fig. 5a ). Here we choose to 
here θ ek and θ r are the potential temperatures of the Ekman layer and return flow, and θ 
183
The total meridional heat transport can then be rewritten in terms of three contributions, (Fig. 4) . The southern Ekman cell becomes more surface intensified with time ( Fig. 4a-c The heat transport by the overturning cell (5) negative anomaly over the subpolar gyre (Fig. 6b) .
270
In contrast, the MOC-Ekman heat transfer often has the opposing sign to that of the Ekman 
275
The horizontal heat transfer is much weaker than the Ekman and MOC-Ekman heat components 276 over most of the basin, but provides a more significant contribution north of 60 • N (Fig. 6d) 
293
To gain some insight into these gyre-scale variations, consider how the meridional volume trans- 
297
The convergence in the volume transport over each gyre (Fig. 7b) is dominated by the transport 298 on its equatorial side, so that the subtropical convergence broadly resembles the volume transport 
where the overbar with t represents a time average. The thermal anomalies are controlled by 324 departures from (6), such that long term thermal anomalies, Q ′ (y, t), from 1965 onwards are given 325 by the time integral of the convergence of the heat transport anomalies and air-sea flux anomalies,
where the prime now denotes a departure from a time and zonal mean. of the subpolar gyre (Fig. 10c) .
360
In summary, the local heat content tendency has different correlation patterns with the separate gyre, acting to reduce the subpolar heat storage.
391
The correlation with the atmosphere can also be viewed in terms of the two leading empirically augmented by an increase in heat input from the atmosphere, as suggested by ERA-Interim.
445
In the subpolar gyre, the sign of the thermal anomalies also varies, but with an opposing sign to 
452
The gyre-scale contrasts in the sign of these thermal anomalies is probably a dynamical response 18 critical comments which strengthened the study, and to Justin Buck for advice on the Argo data.
473
We also acknowledge use of ECMWF and NCEP reanalysis data, and comparison with ECCO observations. This approach was tested by performing data withholding experiments for the data- were found to be more accurate than those based on the first iteration. One further iteration, 506 using covariances computed from the second iteration analyses, was performed to create the final 507 analyses used in this study. without Argo data are remarkably similar (Figs. 1a and 11a) . In both cases, the upper thermocline 516 warms over this decade, although the analysis including Argo data is slightly warmer at depths of 517 1500 m (Fig. 11b) . and then compared with that diagnosed directly from the velocities (Fig. 12a, crosses) if there is an initial spin up of 1 month or longer and then followed by 12 months to evaluate the 548 annual cycle (Fig. 12b) ; the lower initial estimate of the heat transport is associated with a lower 549 heat transport by the vertical cell. As a compromise choice, we then choose to diagnose the heat 550 21 transport using an initial spin up of 1 month followed by an integration of 12 months.
551
In comparison, a longer initial adjustment timescale of 6 months, rather than 1 month, is chosen Table 2 . Heat content tendency, ∂Q ′ /∂t, and heat convergence, −∇·(V Q) ′ , in TW integrated over the subtropics or subpolar gyres estimated from 36 ensemble model integrations with temperature perturbations for 1985 and 2000: ensemble mean ± standard deviation. Correlations shown in italic if greater than ±0.24 (90% confidence limit), roman font if greater than ±0.34 (98% confidence limit) and in bold if greater than ±0.37 (99% confidence limit).
Subtropical Subpolar
Heat anomaly, Subtropical Subpolar heat transport convergence 
